A field experiment was carried out during 2017-2019 in the Seemanchal area of Bihar, India to study the effect of conventional irrigation and conservation on growth, yield, nutrient uptake, fruit quality and irrigation water use efficiency of banana. The treatments consisted of two levels of irrigation (recommended irrigation and 75% of recommended irrigation) and three levels of fertilizer (50, 75 and 100% of recommended NPK fertilizers) including surface irrigation and conventional soil fertilization was laid out in a Split Plot Block Design. The results showed that improved growth, yield, fruit quality and irrigation water use efficiency were obtained under conservation compared to surface or conventional irrigation. The increasing levels of conservation practices consistently and significantly increased all these characteristics. However, conventional irrigation at 75% of recommended irrigation at 75% RDF produced maximum growth, yield and fruit quality attributes and higher irrigation water use efficiency.
INTRODUCTION
Moisture conservation and utilization are extremely important at early stages in banana production to in increase the efficiency of irrigation water. At early stages of banana growth, when the plants are small. The inter-plant area is completely exposed, resulting in large-scale wastage of irrigation water; Mulches not only help in moisture conservation but reduce weed competition and increase the water and fertilizer use efficiency. Water and nutrients are the two vital components for sustaining the production and productivity of agriculture. But
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2 their use efficiency is appreciable low because of unscientific management practices. Banana (Musa sp.) is an important tropical crop that can tolerate short period of water deficit [1] . Thus, its productivity is greatly affected. Most of the investigations have shown that plant growth rate as well as biochemical and physiological processes were directly affected proportional by availability of water in the soil [2] . Surface irrigation method is most widely used all over the world [3] . Irrigation is an important for all crops, because it influences on growth and development. Supplementary irrigation adds a partial volume of water to the plants in the critical time to improve soil moisture [4] while, contour ridges is regarded as water harvesting methods in semi-arid regions [5] . Availability of adequate amount of moisture at critical stages of plant growth not only optimizes the metabolic process in plant cells, but also increase the effectiveness of the mineral nutrients applied to the crop. A better understanding of plant periodical response to soil moisture and fertilizer is highly important to water and fertilizer management in practice [6, 7] . Consequently, any degree of water stress may produce deleterious effects on growth and yield of the crop [8] . The main objectives of this study are to investigate the effect of different level of soil moisture and conservation (mulching) treatments and conventional (no mulching) on banana yield and its components, as well as some water-crop relations, and net return.
MATERIALS AND METHOD
The experiment was carried out at Bhola Paswan Shastari Agricultural College Purnea in the year 2017-18 and 2018-19 under Bihar Agricultural university, Sabour Bhagalpur. Mean monthly maximum stages of crop as tabulated below. and minimum temperature and daily pan evaporation during the cropping varied from 25.4 to 36.8°C, 14.7 to 26.6°C and 1.1 to 6.5mm, respectively. Total rainfall during the cropping period was 1204 mm for plant and 1100 mm for ratoon crop. The soils of experimental field was sandy-loam in texture, having low organic carbon 0.35%, available P 9.2 kg/ha and medium available K 150 kg/ha. The water table was below 3 m during the crop-growth period. The treatments consisted of 2 system i.e., conventional and conservation; two level of irrigation i.e., recommended irrigation and 75% of recommended irrigation and three level of recommended dose of fertilizer (RDF) (300: 400 g N & K respectively) i.e., RDF, 75% of RDF and 50% of RDF. In conservation applied banana leaf (5 cm thickness) as mulch and in conventional no mulch were applied. The treatments were arranged in Split Plot design with three replications. Healthy tissue cultured plant "Grand Naine" varieties of banana were planted at spacing of 2x2 m, accommodating 9 plants in a block of 6x6 m.
Planting Materials and Agro-Production
Techniques: The tissue cultured banana plant (cv. Grand naine G-9) consisted of 2.5 month-old healthy plant was used as the test crop. It was planted at a spacing of 2 x 2m (2500 plants ha-1) during 3 rd week of September 2017 for plant crop and harvested during 2 nd week of October 20018. All the suckers were removed from mother plant and one sucker per mother clump was allowed a follower for ratoon crop. These suckers were cut back at the height of 20 cm from the ground level to get the uniform cropping and were maintained from 2 nd week of October 2018 and harvested during 3rd week of August 2019. A buffer strip of 2 m was maintained between the two plots.
Cultural practices and Plant Protection
Measures: Standard agronomic and plant protection measures were adopted as per package of practice as when necessary in the experimental field.
RESULTS AND DISCUSSION
On perusal of data from Table 1 , the vegetative and yield attributing characters like plant height (202.33 cm), finger weight (207.83 g), bunch weight (29.64 kg.) and Yield (72.40 ton/ha) in conservation agriculture were significantly superior over conventional method. It observed that days taken to flowering reduced by 42 days in conservation. Hedge and Srinivas [9] also reported better growth and yield of banana under mulching due to avaibility of moisture and nutrient for longer period and enhances water and nutrient use efficiency. Mulching significantly reduced days to flowering. The higher availability of inputs due to regular supply of requisite amounts of water and nutrients through conservation might have improved the better physiological conditions, Which probably resulted in increased nutrients uptake effect, and in effect increased the growth attributes of plants. These results are in accordance with the findings of Kumar, Dinesh and V. Pandey, [10] ; Mahalakshmi, et al. [11] and Srinivas, K. [12] who observed higher growth attributes of banana with mulching as compared to surface irrigation conventional soil fertilization. [13] , who recorded the maximum yields with higher levels of irrigation and NPK fertilizers application. The reasons of low yields in surface irrigated soil fertilized plants might be due to water stress during last few days before next irrigation, aeration choking during first few days immediately after irrigation and runoff and deep percolation losses of water and nutrients [14] .
The interaction effect of conservation, irrigation and fertilizer has pronounced effect on yield of banana ( Table 2) . The significantly highest yield (92.04 ton/ha) was recorded with application of 75% of recommended irrigation and recommended dose of fertilizer i.e., 300 g nitrogen and 400 g potash per plant, which is at par with 75% of RDF. Mulching helps in moisture conservation, it reduced weed competition and enhanced in the water and fertilizer use efficiency. Fruit yield of banana was higher under-mulched than no mulch The yield increase due to more number of fingers/bunch and bunch weight. The result confirms the findings of Hegde and Srinivas [9] and Bhattachatya and Madhava Rao (1985) .
Perusual of data revealed that conservation practices significantly increased the organic carbon (%), available P 2 O 2 and K 2 O over conventional practices (Table 3 ). High organic carbon in mulch could be due to retention of moisture and supply of organic matter through mulching with crop residue.
Variation in organic carbon content, available P 2 O 2 and K 2 O were found non-significant in different level of irrigation supplied however these were found significant with different level of fertilizer doses.
Soil microbial population was also influenced by different treatment of mulch, irrigation level and fertilizer doses. Highest soil microbial population was observed in conservation practices as mulch (3.6 x 10 6 cfu g -1 ) of soil. Soil microbial population was also found more with 100% irrigation level as well as 100% RDF this may be due to improvement in soil physical properties, supply organic matter, water retention and regulation of temperature [15, 16] . 
CONCLUSION
The study concludes that improved growth, yield, fruit quality and irrigation water use efficiency were obtained under conservation compared to surface or conventional irrigation. The increasing levels of conservation practices consistently and significantly increased all these characteristics. The 75% level of RDF and 75% of recommended irrigation with mulching was found more beneficial over rest of the treatment combination.
